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PROBLEM TO BE SOLVED: To develop a copper alloy foil having high strength and low 
impedance while retaining high electroconductivity of copper. 

SOLUTION: The copper alloy foil for a high frequency circuit includes 1%-4.8% Ni, 0.2%-1.4% 
Si, and copper and inevitable impurities as the balance, based on a mass percentage (%) 
(hereafter referred to as %), and has a maximum height (hereafter referred to as Ry) of 0.3 n 
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ABSTRACT: 

PROBLEM TO BE SOLVED: To develop a copper alloy foil having high strength 
and low impedance while retaining high electroconductivity of copper. 

SOLUTION: The copper alloy foil for a high frequency circuit includes 
1%-4 8% Ni, 0.2%-1.4% Si, and copper and inevitable impurities as the balance 
based on a mass percentage (%) (hereafter referred to as %), and has a maximum 
height (hereafter referred to as Ry) of 0.3 μm-3.5 μm and an arithmetic 
mean roughness (hereafter referred to as Ra) of 0.02 μm-0.2 μm as a 
surface roughness, and high tensile strength of 650 N/mm2 or more 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

prIdse?y CUment ^ ^ S ° translation ma y not reflec t *e original 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] " 

£n^/ 1] , ^ °f maS u percenta S e ( % >' contain nic Mit is hereafter written as %.): l%-4 8% and 
Si.0.2/0-1 .4/„, and use the remainder as copper and an unescapable impurity substantially and it is set 
to surface nxighness The copper alloy foil for RF circuits which set the maximum height (it7on S Sers 

a Fo Znf 58 to° o 0 3 ? miCr ° met r " \ 5 f Cr ° meterS ' and Set arithmetlc — granul4 £ cons Sr. 
[ 650NsZm? urometers - 0.2 micrometers, and tensile strength made two or more 

[Claim 2] nickel. lo/o-4.8% and Si:0.2%-1.4% are contained. Further, 0.005% - 2.0% is also made to 
TZ P a *° tal am T nt '- md remainder USCS subs «ally one or more sorts of Zn, c'zr Fe Ti 
1 t't^ ' rf 8 ' °^ ^T^L B ' ^ Ag ' and m as c °PP er and an unescapable impurity, and hey are 
set to surface roughness. Ry The copper alloy foil for RF circuits which set 0.3 micrometers -35 

[eSONsfm f t0 0 miCr ° meterS ■ 0 2 micrometers > a * d ^sile strength made two or more 



[Translation done] 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this translation. 

1 This document has been translated by computer. So the translation may not reflect the original 
precisely. & 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention - reinforcement, conductivity, and a front face - it is the the best 

bXcription atl ° n C ' rCUitS ' SUCh ^ ^ antenna ° f ™ IC ° ard ' ab ° Ut the C ° Pper alloy foil excelIent 
[0002] 

[Description of the Prior Art] Generally thin shape-ization advantageous to the formation of ** pitch- 
ized lightweight is required of the ingredient used for the circuit wiring from the demand from the 
miniaturization to highly efficient electronic equipment in recent years, and improvement in the speed of 
processing speed, or it is required for it from it that the impedance to the high frequency current should 
be low. The one example is an IC card. Until now, with a thin shape, since the card is convenient to 
carry, it is broadly used in various fields, such as a telephone card and a point card, including an ATM 
card or a credit card as a magnetic card on which the magnetic signal was made to mainly record until 
now. on the other hand - since an IC card contains IC in a card - more advanced decision and a 
complicated operation - possible - storage capacity - 100 times of a magnetic card - being lame 
Moreover, informational R/W is possible and there is the description that safety is high. Furthermore in 
addition to the contact mold which communicates by the physical contact to a contact an 
electromagnetic wave etc. is used for the signal transduction approach of an IC card, and there is also a 
thing of the non-contact mold which can open a spatial distance about maximum number m and can 
communicate in it. ' 

[0003] According to these descriptions, utilization in very large range, such as an ID card a ticket a 
commuter pass, cybermoney the highway gate, a license, a health insurance card, a resident card an ID 
card, a medical card, and a physical distribution management, is seen and crowded, moreover the 
noncontact IC card is divided into four types of an adhesion mold (communication-range -2mm) a 
contiguity mold (said - 10cm), the near mold (said - 70cm), and a microwave mold (same number m) 
by the communication range, and it is going over the communication link frequency to 2 45 and 
S.8GHZ and a high-frequency region with 13.56MHz and a microwave mold with 4 91MHz the 
contiguity mold, and the near mold in the adhesion mold 

[0004] The basic structure of this noncontact IC card consists of an insulation sheet, an antenna, and an 
j Ch T', and ferroele <f»c random-access memory, nonvolatile memory, ROM and RAM the strange 
demodulator circuit, the power circuit, the code circuit, the control circuit, etc. are included in IC chip 
As this charge of antenna lumber, there are coat copper-wire winding, a silver paste, aluminum foil 
copper foil, etc., and it is properly used with the number of turns, the application, the manufacturing 

cTLT f T T 6W nUmbefS ° f tUmS Which needs hi 8 h conductivity, copper foil is used as a 

charge of antenna lumber in many cases 

[0005] 

[Problem(s) to be Solved by the Invention] However, when the large foil of surface roughness like 
electrolytic copper foil as a charge of antenna lumber is used, an impedance increase! X case 0 f 
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dispatch of the signal of a RF, and reception, and it may be unable to be used in a RF field On the other 
hand when electrolysis and not only rolling but a pure-copper foil was used, since material strength was 
low, there was nonconformity of fracturing if a foil deforms at the process which assembles components 
or tensile stress is applied for wiring of a ** pitch, and lowering productivity. Moreover, although it has 
high material strength compared with the foil of a pure copper also in high conductivity copper alloys 
such as a Cu-Cr-Zr system alloy foil, in order to cope with the demand of improvement in the speed of 
signal transduction in recent years, a miniaturization, high dependability, etc., it is necessary to enable 
turther formation of a ** pitch, and lightweight-ization, when an alloy foil is used. However as material 
strength corresponding to the process which assembles the components towards such the next 
generation, it was inadequate, therefore - while it has material strength higher than the conventional 
alloy foil - sufficient conductivity as a charge of antenna lumber - having - in addition - and it waited 
tor the copper alloy foil with a low impedance 
[0006] 

[Means for Solving the Problem] the result of having inquired wholeheartedly this invention persons 
developing the above-mentioned technical problem - high intensity and high conductivity - uniting - 
haying -- in addition - and the above-mentioned technical problem was solvable by manufacturing the 
toil of the small copper alloy of surface roughness with rolling, and applying this. Below the above- 
mentioned copper alloy foil is indicated concretely. 

[0007] In this way, this invention contains nickel(it is hereafter written as % ) l%-4 8% and Si O 2%- 
1.4/o based on (1) mass percentage (%), and use the remainder as copper and an unescapable impurity 
substantially, and it is set to surface roughness. The copper alloy foil for RF circuits which set the 
maximum height (it considers as Following Ry) to 0.3 micrometers - 3.5 micrometers, and set arithmetic 
mean granularity (it considers as Following Ra) to 0.02 micrometers - 0.2 micrometers and 650Ns /of 
tensile strength made two or more mm. (2) Contain nickel: l%-4.8% and Si:0.2%-1 4% Further 0 005% 

f?n , ^ ad L C X l C ° ntam in a t0tal amount ' and the remainder uses substantially one or mo're sorts 
ot Zn, Cr, Zr Fe, Ti, Sn, Mn, P, Mg, Co, aluminum, B, In, Ag, and Hf as copper and an unescapable 
impurity, and they are set to surface roughness. Ry It is the copper alloy foil for RF circuits which set 
0.3 micrometers - 3.5 micrometers and Ra to 0.02 micrometers - 0.2 micrometers, and 650Ns /of tensile 
strength made two or more mm 
[0008] 

[Embodiment of the Invention] Next, this invention and the reason for definition of a component 
element for involving are explained, nickel and Si mainly form the sludge of a nickel2Si presentation 
into a host phase by aging treatment, by deposit, nickel and Si atoms which are dissolving in a host 
phase decrease in number, and nickel, Simickel, and Si also raise electrical conductivity remarkably 
while demonstrating the operation which raises alloy reinforcement as the result. However, at less man 
0.2/o, the reinforcement of a request according [ less than 1 .0% or Si content ] to the above-mentioned 
operation in nickel content is not obtained. On the other hand, when nickel content exceeds 4 8% or Si 
content exceeds 1.4%, the big and rough nickel-Si particle which does not contribute to reinforcement 
remains it exposes to the charge front face of rolling central supply, surface discontinuity is generated 
and decline in conductivity is still more remarkable. In order not to make surface discontinuity generate 
nickel content was made into 4.8% or less, and Si content was understood [ 1.4% or less then 1 are ' 
good. ' 1 

C n' ZX \ Fe - Ti ' Sn ' Ml1 ' P ' Mg ' C °' aluminum > B, In, Ag and HfZn, and Cr, Zr, Fe, Ti, Sn 
Mn, P Mg, Co aluminum, B, In, Ag and Hf act as follows. Although each of these components has me 
operation which raises reinforcement mainly by solid solution strengthening, without reducing the 
conductivity of an alloy greatly, therefore one sort or two sorts or more of addition is made as occasion 
demands, the effectiveness of a request according that the content is less than 0.005% in a total amount 
to said operation is not acquired, but in exceeding 2.0% in a total amount, on the other hand the 
conductivity of an alloy falls remarkably. For this reason, the content of Zn,Cr,Zr Fe Ti Sn Mn P 
Mg Co, aluminum, B, In, Ag, and Hf by which independent addition or two or more sorts of compound 
addition are made was determined as 0.005 - 2.0% in the total amount 
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0010] The maximum height (Ry) and arithmetic-mean granularity (Ra): If surface roughness becomes 
large, since direct current resistance increases extremely for the skin effect when it energizes by the RF 
buildup of an impedance will be caused, and transmission and reception of a normal signal will become 
impossible. As a resu t of analyzing this phenomenon, it turned out that both Ry and Ra influence as an 
index of surface roughness. That is, about 3.5 micrometers or less and Ra, it turned out f Ry / 0 2 
micrometers or less, then ] that it is good. Moreover, if Ry is set to less than 0.3 micrometers or Ra is set 
to less than 0.02 micrometers, since friction of a front face will become small, when a slip arises in the 
conveyance line of a foil, it moves in a zigzag direction, or a slip blemish occurs. In case handling [ a 
slip blemish / a foil / manufacture and ], it is a blemish generated since the roll of a conveyance line is 
not aligned with an ingredient. 

[ **^t e t le ' S lv n8tl l; "u W t en " 5 0il def ° rmS at the pr0Cess which assembles components or it wires a 
pitch the sufficiency high reinforcement of only being able to bear the tensile stress by which a load 
is carried out needs -- having . which needs two or more [ 650Ns //mm ] at tensile strength - it is 
because a wrinkling, a crease, etc. occur at the open circuit at the time of assembly processing and the 
fame of plate leaping and high productivity is not acquired, when lower than this 
10012] Unlike manufacture of a plate, and handling, for the thin thickness of the foil itself a line top 
must be conveyed by low tension a conveyance roll cannot be easily aligned compared with a plate and 
it is easy to generate a slip blemish in manufacture of a foil, and handling. Since a slip blemish is 
generated over a foil overall length, a crease may generate in a foil that to which Ry exceeds 3 5 

X,hT erS 5T Sl T , blem S by this § eneratin 8 P art - Compared with the components into 

which the part which the slip blemish has not generated was processed, because of the skin effect an 
impedance becomes large and cannot use the components into which the part which the big slip blemish 
generated was processed as an object for RF circuits. Therefore, generating of a slip blemish reduces the 
productivity of a foil. In order not to generate such nonconformity, in addition to the means which raises 
die reinforcement of a foil by addition of an alloy content, it is further effective when friction S Z 
oil of a production line is enlarged. In this invention, if Ry of a foil is 0.3 micrometers or more and Ra 
nroducS°Th V "TX ^ -\ n ° generatin Z of a sli P blemish ™d it will not almost reduce 

luM^T \ S p ab ° Ut Ry ^ Ra ' lt b6Came dear als ° indudin S the sli P bIemish action that it was 
an object for that Ry sets to 0.3 micrometers - 2.0 micrometers, and Ra sets [ Ry / 0 3 micrometers 
15 micrometers and Ra ] 0.02 micrometers - 0.2 micrometers to 0.02-0.015 micrometers desSy 
Here as an approach of controlling surface roughness, although the approach of rolling and electrolysis 
is not asked, in order to obtain such surface roughness, surface roughness is controlled by rolling being 
able to contro easily generally, and being set as 0.5 micrometers - 4 micrometers by Ry, setting sSe 
roughness of the work roll of a rolling mill to 0.05 micrometers - 0.025 micrometers by Ra and 
imprmting the surface profile of this work roll in a foil. Next, the example which shows the desirable 
presentation range explains the effectiveness of this invention concretely 
[Example] 

£013] First, electrolytic copper (Cu) or oxygen free copper (Cu) was used as the main raw material 
nickel, silicon, a copper chromium hardener, a copper zirconium hardener, zinc, titanium mild steel' tin 
an indium, manganese magnesium, a copper Lynn hardener, aluminum, cobalt, boron, silver and a ' ' 
hafnium were used as the auxiliary material, and the copper alloy of the example alloy content of this 
invention shown in a table 1 with a RF fusion furnace was ingoted in the vacuum or Ar ambient 
atmosphere, and be cast to the ingot with a thickness of 30mm 
[0014] 
[A table 1] 
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[00 1 5] Next, each of these ingots were performed in order of hot working and solution treatment the 1 st 
cold rolling aging treatment, the last cold rolling, and stress relief tempering, and it considered as Ae 
fod with a th.ckness of 0.035mm. It asked for the surface roughness of the produced copper alloy ft£ bv 
measuring Ry and Ra of a rolling parallel direction and the direction of a rolling right a^gTe wim a 
surface roughness plan (measurement applies to JIS B0601 correspondingly). L^X!L7ncLtion 
was acquired even if it asked for surface area from the three-dimension scanning electron mtro cope 
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about Ra. Furthermore, the number of surface discontinuity was measured by carrying out visual 
observation of the sample (die length of 10m, width of face of 60mm). What was O and five pieces or 
more about that whose number of defects was less than five pieces as a result was judged to be x 
[0016] The characterization result of the example of this invention is written to a table 2 



[A table 2] 








l 1 >I£ 
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11 
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12 
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o 
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o 
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[0018] Next, the chemical entity of the example alloy of a comparison is written to a table 3 and the 
characterization result of the example of a comparison is written to a table 4. 

[A table 3] 
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[0020] 
[A table 4] 
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No. 


(N/M 2) 


(XIACS) 






25 
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32 


O 




26 


563 


41 
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JtttM 


27 


788 


29 
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28 


798 


31 


X 




29 


511 


55 


O 




30 


811 


31 
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31 


753 


30 


O 



[0021] The foil of a good property was obtained clearly [ this example alloy No. 1-24 ] from a table like 
On the other hand, for Si concentration, at example alloy No.of comparison 25, nickel concentration and 
Si concentration are [ nickel concentration / 29 / example alloy No.of comparison ] because of being 
lower than the fitness range respectively in example alloy No.of comparison 26. It is the example in 
which reinforcement is inferior, and is the example to which nickel concentration and Si concentration 
are in example alloy No.of comparison 28, as for Si concentration conductivity is inferior to which in 
nickel concentration by example alloy No.of comparison 30 since it is higher than the fitness range 
respectively, it is an example with still more surface discontinuity, and conductivity is inferior in 
^f^S 27 31 SinCG * e aCCeSSOiy constituent has exceeded *e fitness range in example alloy 
[0022] Furthermore various granularity of a reduction roll was prepared about example alloy No of this 

Zh S k and 3 ' 5 ' ? ' 13 ' 15 ^ 17 and 19 > the tGSt Spedmen from which s ^e ^ug'hness differs was 
produced, these were processed into 1mm width of face of rolling directions by etching, the sink and the 
vohage drop were measured for the high frequency cuirent (10MHz and 20mA) about 100mm length 
and it asked for the impedance. Moreover, surface analysis was conducted with the product the slip ' 

^!?JSVt * ^ -°f 1 ° r genCrated thC 8 ° 0d thin ^ ° n 0 and a front ^ what 
was judged that commercial production is impossible practically was made into RA. The measurement 
result of surface roughness and an impedance is written to a table 5 
[0023] 
[A table 5] 



No. 



mm 



13 



JtttM 



15 



17 



Ry (/tm) 



19 



13 



15 



17 



19 



0.84 



0.72 



0.89 



0.73 



0.73 



0.69 



0.79 



0.72 



0.57 



1.17 



3.71 



3.28 



0.76 



Ra (/tm) 



0.073 



0.061 



0.75 



0.85^ 



0.B0 



0.66 



1.07 



3.76 



0.06O 



0.037 



0.063 



0.047 



0.038 
0.103 



2.58 



3.29 



3.83 



3.25 



0.32 



0.26 



3.73 



3.59 



3.61 



3.16 



3.74 



0.54 



0.33 



0.199 



0.291 



0.266 



0.270 



0.078 



0.066 



0.048 



0.041 



0.068 



0.051 



y>x(Q) 



3.97 



3.59 



3.62 



2.76 



2.59 



o 



o 



o 



o 



0.042 



0.086 



0.205 



0.301 



0.277 



0.209 



0.283 



0.016 



0.017 



0.278 



0.170 



0.288 



0.017 



0.023 



3.32 



3.46 



3.70 



9.91 



10.04 



10.25 



9.47 



9.07 



10.06 



3.] 5 
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o 



o 
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[0024] An impedance with good notation a-h respectively corresponding to No. 1 of the example alloy of 
*:Z"7f ? *™tio„levd of .he claim of ^example of to invention Z 

the presentation of 3, 5, 7, 13, 15, 17, and 1 9 and surface quality were acquired. On the other hand, since 
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Ry or Ra is large each notation i-n respectively corresponding to the example of a comparison is the 
example which the impedance increased, and since Ra is small, the examples o and p of a comparison 
are examples which the slip blemish generated 
[0025] 

[Effect of the Invention] As explained above, the optimal copper alloy foil which is not in the former as 
an object for noncontact IC card antennas is obtained by specifying the surface roughness of an alloy 
presentation and an alloy by this invention. 
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[0002] 

t>ti&wMz\i, -mzm? v i-immmz^mKcm^. 

wmztiK *) , mm^lzMtZ A yh'-yyx 
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m^mxh 9 , ie'fi§s(i«»*- h- coioo*g*£ 
b\^mmi>$>z>, $i3{*. iw^ Hsofpsfsi^t 
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%<ftmn&mm%<>--zx'te. ryTi-mnmti 
xmmim^hztifi^w 

[0005] 

x&tg± i . »mmi®x'imm'% &v & . 
tmtLx&MkiTtrx Lt 0 a>3w«-, 

^-ft. ft^Wffim:k*cDMmzftm-&tzii, $ 
ryxcoi&K Mffe&Siffifctix v . 

[0 006] 

***>*<>^, 5riija-3aafflso/jNSv^«^«^ss' 
art:, ±EMsmmm 

[0007] LTW ( 1 ) WSSftm (%) 
K&SViX (JilT, XtfSBti. ) Ni : l%-~4.8%. 
Si :0.2X~~1.4X£4qru aS^UfWUcfflaiPF 
TTi^M^tL, ^IBllSttjv^T. (My 
ff-S) *0.3/£i-3.5jwb, *W^ffi?(JilTRafc-t 
§)2r0.02 J um-0.2^rai: L, ^ISS^^S^ON/mm 2 
±t L^Kffl»Hiaffl«^S. ( 2 ) Ni : l%-4.8 
%. Si : 0.2%M.4%^^#L, StZn. Cr, Zr, F 
e, Ti, Sn, Mn, P, Mg, Co, Al. B, In, AgfcJtfHfCOl 
Siy±5rfe-l:f0.005%-2.0%& 
«Wfc:«iftt^iirapR««ji:L. ^BfflStiJ^T, Ry 
£0.3/im— 3.5/1 m, Ra2r0.02/zm— 0.2/xmt L, ^I?g9 
^$**50N/om 2J^l±t LfcSaaHBffliB^g^ 



[0008] 



(3) 



8BH2002-97534 



4. fc*£U MI*^TJfcjiti.o%*SI4fc|4Si*#ftW).2 

[0 0 0 9] Zn, Cr, Zr, Fe, Ti , Sn, Mn, P, Mg, C 
o, Al. B, In,. AgfeJtfHf : Zn, Cr, Zr, Fe, Ti, Sn, 
Mn. P, Hg, Co, Al, B, In, Agfc±^Hf(ifelT^ i 3 1 

05%%ffix°t>& t ws&mtz <t S0fa«»*w»6n 

<^GmB#&%tlZ2n, Cr, Zr. Fe, Ti , Sn, Mn, 

p, Mg, Co, ai, b, in, AstD^mm^Mnmxo. 

005-~2.0%i:5£#>rt:. 

Coo l o] ft*iti£ (Ry) fc*fg¥*gffl£ (r 

fJRy, Ra»H**qg»f«it^^^ # fin*,, jj y 
#\ Ra*%02wm*}ft^-|,t, SH«£&#/Jn$ < & 

6 . fg^ffii* 7-fy(;fcutxij 7 «fc 1 5 £ t 

fc Wrv vt^ta^-*- a Area a . 
[ooin aiss^ : mm*$.xzxmxi§tf 



[ o o 1 2 ] **>«3§ % jm^tmb*). mm. jr 
y>xifi±* <=5:o. &mmmt ixmmxz * 

fcihoffita 1 1 0 fo± § -^4 #® {ciniT . 
**. *»>Hfc*JV»Tfi. «<JDRyjW).3j[£mJaJ: % 

yM&ii-tlbX. Ry, RafcovvCfctRyjW>.3jum 
— 3.5wm s Ra#0.02/*m~0.2,um, M4t<<iRy 
*«0. 3 m-2 . Om m , RaW. 02-0. 015 vmft&z: 
t tf&mXb hit tffiffl Lti . CCr, 5feM££$lJ 

Ryf0.5^m~4//m s RaT'0.05/im-M).025wmi 

30 ittAo. act, *mn<m 

[»WJ] 

[00 13] 4-f, SMffil(Cu)ft§VMii|^ii(Cu)J 

ti, mmmmmzxmnz^-t^mm^m^ff) 
40 m&&zn£*£tdtArm^*ximi, masomn 
^y^bizmmm. 

[0014] 



(4) 



#^2002-97534 



C J IN 



s ^ 



JWBBBi. £KJKtt0>jt(3TrVi. *§0.035mm<75?Sfc L 
*>fc (ilSBi J IS B 0 6 0 1 (c*tS ) . Rateon 



*mm) *BS«»ft*;fcT*iii^|ii8^»ia|gLJt. 

[0016] «2{=*^WJ<0!»'ttiF«ig^$.^|g-f 

[0017] 
[«2] 



#112 002-9 7534 







No, 


(N/uim 3 ) 








1 


843 


43 


O 




2 


819 


AO 

to 


i o 




3 


801 


51 


o 




4 


1 761 


53 


u 




5 


807 


49 


u 




6 


813 


47 


u 




7 


792 


50 


u 




B 


789 


52 


vJ 




9 


825 


45 


/""\ 




10 


748 


64 






11 


772 


63 


r> 




12 


791 


52 


r\ 

<u 


13 


759 


64 


r\ 
kJ 




14 


778 


62 


O 




15 


791 


52 


o 




1G 


797 


62 


o 




17 


799 


51 


o 




18 


801 


52 


o 




19 


787 


46 


o 




20 


781 


52 


o 




21 


771 


51 


o 




22 


793 


50 


o 




2;j 


810 


49 


o 




24 


793 


53 


o 



[0018] mzmizmm&kwmmj-, mztt 

[0019] 
[*3] 



& 



(6) 



#H2 0 0 2-9 7 5 34 
1 0 



[0020] 



to 
< 



I i 



CQ 



10 



S 



CO 

d 



ij 

Q 



s 



20 



G 



I I 



6 



30 



IS3 



00 
o 



oo 



CO 



40 



1 1 


(7) 


m 

1 2 




ui all 










No. 


(N/mni2) 


(%IACS) 


yb TfiT At' X/t 




25 


603 


32 


O 




26 


563 


41 


o 


JtttM 


27 


788 


29 


L x 


28 


798 


31 


X 




29 


511 


55 


o 




30 


811 


31 


X 




31 


753 


30 


O 



W&AN o . 2 5 TliNi ifcRM^ANo. 2 6 "C 

8W4Si«BB6« P JtttH^No. 3 0T1iMS8g, Si 
[0022] It, *5KBW^No. 1,3,5.7, * 



*13, 15, 1 7 is XVI 9t-9^tffgu^S3 
ttxyf-y^fciOBEK^lMlfcSriL, 100mm 

[0023] 
[tS5] 



No. 



13 



15 



17 



Ry (;tm) 



c 



19 



13 



15 



17 



19 



0.84 



0.72 



0.73 
0.60 



0.72 



0.67 



1.17 



3.71 



0.89 



0.73 



0.76 



0.75 



0.85 



0.80 



Ra (n m) 



0.073 



0.061 



0.078 



0.066 



0.060 



0.037 



0.063 



0.66 



1.07 



3.28 



2.58 



3.29 



3.83 



3.25 



0.32 



0.26 



3.76 



3.73 



3.59 



3.61 



3.16 



3.74 



0.54 



0.33 



0.047 



0.038 



0.103 



0.199 



0.291 



0.266 



0.270 



0.209 



0.283 



0.016 



0.017 



0.048 



0.041 



0.068 



0.051 



0.042 



0.086 



0.205 



0.301 



3.97 



3.69 



3.62 



2.76 



o 



o 



o 



2.59 



3.32 



3.46 



3.70 



9.93 



0.277 



0.278 



0.175 



0.288 



0,017 



0.023 



10.04 



10.25 



9.47 



9.07 



o 



o 



o 



o 



o 



o 



10.06 



3.15 



2.71 



o 



[0024] *wm\m^m<n®fe*mmmm uz 

*26WJ££<7)No. 1, 3, 5, 7, 13, 15, 17 

yt-yyz, m^mm^hf^ ztHz^Litmi 

lz& x ttgfti Sft i — n (i V vftl t Ry t fcteRaj&yc & 



40 



[0025] 
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